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(54) SEE-THROUGH ELECTROMAGNETIC WAVE SHIELD AND NEAR INFRARED RAY CUT 
MATERIAL AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a see-through electromagnetic wave shield and near 
infrared ray cut materials having an excellent electromagnetic wave shield function and a near 
infrared ray cut function and satisfactory see™through and visibility, 

SOLUTION; This see-through electromagnetic wave shield and near infrared cut materials are 
constituted so that at least a see-^throu^ electromagnetic wave shield layer (A) constituted of 
the same matched mesh-shaped black layer/ metallic layer or metallic layer/black layer or a 
black layer/metallic layer/black layer and a transparent near infrared ray cut layer (B) can be 
laminated so as to be brought into contact with each other 
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[0 0 29] ^(Di.dl,zLXWm^tifz (B-3) ScO 
fj^fi, a^l"-50xim, L<«i5~2 5>am<7) 

igHT-as^n^ , *»0Btct5v^T{i:. ( B ) mmms: 

^^^m:^ -y Vmb LT. tola ( B - 1 ) MRV^ 

(B-2) lfiKtt*U< 

^-mmcotimizii^-^xii. uia (a) mm'\mmM 

s±tc, Yy^y°]y~r-^ynz^y) (A)mt (b) 

[0030] :t^^mc^mM'\tmmm.iy->i'Y ■ j&mm 
i] -y hmfMzi3\^xii. j&mmmj^m2o%in.r. ^ 

m^mit 6 5 %iil±. KttfgJi: 3 0 ~ 1 , 0 0 0 

MH ztCfcV'>T4 0 d Biy,± ( 5 0 OMH z t*3V^T 5 

^mx'im< . i^-;t/ ^"1^|g3^/i■4 o d b*}S( 3 o — i 
0 0 0 MH z ) . xj&^^mm^mii^2 0 %mx'i,tmm 

l-^ll-Xlt^s^K ^^mcOttm^S:. PDP^t'c^'f ^ X 

Th'-tmmizm^-^hm^, laiato (a) mRi/ (b) m 
i^mc^mmm. mmmm± (ar) a, isk (a 

G) Ji. :t\^y>'^ (^^:t>3t-^ti') )^ -y hM. feltiE 

§ „ ifL^>cO«ltgJi{±. ( a ) MRX/ ( B ) ScT) i 3 
jUl^±l,ZARm^]Bf&Lfzi,co^^t ) "^AGy /I A 
^J^:n-tTW«LTtJ:<. 4:^c. (A)«at/(B) 

[0031] :^^mi,zi5\^xi>i. Mms^t Lx. mm 
y ;}^M^m\>^ximLf:imw&.mm.m=^->V'Y ■ is* 

^m^ -y hmm&. '-zmzmtxmmtmmi:iYLxy' 
^ xy'u^ ^'^:^^;i'XimmMm.i>z9^Ki^^h-\tmM\imm. 



jn—T-ju-^/uy^y. ^^yx— T-zt/^^hy, ^ 

~h^}icr,m^-¥5 0S OOMmM^<r,y°yXi~ y:^ 
[ 0 0 3 2 ] 2|s^BJfOa^|tt^jgj^i^_;i^K . iff 

*^'i-ia;&'y vmmcn>WMyim\>zii\^x\t. JiiTtcs^-rK 
^:^r^i, II, III jit>'ivco4-:>io®«>&*S)0. 

>rc^^St-i3V^T{±. TIB^ ( a ) X^Sl^ ( b ) 

hy-^^-ym^ummt Lx^y ryyx bMm&t^"/ 

X{±x-y^y^MI^teL, ^^U'JXh^iim^'thZ 

1 1 J; 0 . ±iBMfe« • ±mm^ L < it-^mm • nfeM 

t::*fJEL3'c^ vi^jL^^^N-^'-y-ft^^, mMz-, Wx 

vj-^-^-ym^. Tivf] ')7\mm:)immmz:im:t 
RV^/x\m\mmkxy'\y-\,zx^%¥sv^hts:)i<r> 

-y^y^mmm^k Lxiimzmmii^s< . m&mR 
if^mmco^izmtxM'smiR'timxw ^^a. ^ 
yvr^xhrnm^mttim^. ^ui^xh^commm 
mm^t (&^t) -t^tziib, ui^x.hy^^-ymimM. 
t- m^zmmmmx-mm Lxmm^t^ ^m^^w ^<r> 
i 3 LT . ( A ) mxiih:^ -y iy ^^tcomm^mmM 
i^-ji-^mtimf&^ti^. mz. (b)istcfcv^T. 
±iE ( A ) m±^-^tsmmmmxiimmmm<7)^mm±. 
t , H 7^ y'u-y^ ^ y^'i^zx Ki . mm^mmmmx 
imm^mmmm t ±mmmm t im<!f:i^Miz . 
mnmi!imm-Ammimxi±mm^mwdmmiz^j:^x 
0 i^zmm-th zti.zX'ox. ( B ) mx'h^m%mMM 

wsxmmiy~)VY ■ im^^mA -y hmwni^tth. 
[00 33] mm-^mu 

zc^)ijmzt5\^xii. fria««ii^r&i tmmiztx 

(a) TM^mLfzcoib. TIE {h')JM^m-tZkiz 

X 0 . 3itn4miife^-/u b- ■ i&m9m^ -y hm^^m 
m.~t^. {h-}jLmzi5^^xii. mM<^ (a) jintm 
m^zLxnm^tttz (A) m±i-^timmmuximm 
mmio^mmnz. Yy^yv-^ < y^\.zx <o . mm 
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[0034] Mm^Mli 

mmm 1 1 mmi,z lt ( b > xn^m-tz ti,z2:K).m 

-/iy::Lmzmiii'th^dizu=J:^h^-^9~ym 

mmifmitmm<,zLxmff^-ti. ^^o± 
iz. }^9^y°u-r-^y^^izxK).m-&m-^mmmL 

^yi^mmi)^mt^<o. j:nmti^±mizwm^tih. 

^cnmm. ( a ) J: 0 Miff ft^^i 0 < 
^r-g>, ;^c?^it. Ui^xh^-<^-ymi^(D±l>zmiif'^ti 

tzmbi^^zmMim^^^fziib. mv-^jx h^'^^-ym± 

^ , , ( b ) JMI^za V ^T, Jiie ( a ■ ) Xgt-JgJig 

(A) m±i^tsmmmtcr,i^mm±iz. mmcr) 
mm-^'& itmmizLx. ( b ) mT$>^mmms:m\- 

[0036] J; dizLx. Bm)mm\mm^i— 
zco:fjmzt5\.^ximimm.ifmui tmrni^ztx 

(a')Xg^JILT. (A) jlT-$>S;< ■yi^A4^C<7)3S?I 

mmiz IX ( b •)TM^mix. ( b > saeett 
iimm^"/hmim^^'±^. zcoj:di,zLx. mm 

h . r^%mcr)wmijm i -I'^x-nhixtzwrnmrnt^i^ 

->V F ■ )&.mm:^ -y VMn^ . r ^xy°]y-{ 



mm immM) ^A^*nio:^)£ {yyxvm^j:^) ^zi: 

[ 0 0 3 7 ] 

[HM^j] mz^ :¥.wn^mmmzx^ . ^^^zmm^z 
mm\i 

:ffyxmUzm'^-\jib\m (JE^m) coUi^xhJ^^- 
y (jElfmcn—mi 8 0 jum^ J'^^~ymm2 0juLm^ 
m^Sum) t^m^W:. vl«^H± {l^=JxhJ-^9~ym 
Rt/^'yxm±) iz^ -^yy'V—y-^yy ( i p ) tcT 

I pmim {m^-^mmimmo. lum) ■ ipmi^ 
mm\.otxm) ■ I pmim {m^-^mm\mmo.iu 

m) (Dsm^fmLfz. ?^v>T\ zmms'Mmm^ 

{y^ym2 0txm. ^-(yrs 

ym) . 

[ 0 0 3 8 ] Mic, ^'yxm.^mm± (t^^w^^-y 
uyy (sp) izx^ spjeit'f[:S4{i ( 3 6 nm) • sp 

^(27nm) ■ S FKfkffifo ( 3 7 nm ) c03 Ji:{)^^> 

-;t^F ■ M^imA'y hm-[^imLfz. rosssm 

mS^—^l^F ■ jff^mi;^'/ FWfifi. i^-7l^Fetg*s 
70dB (500 MHz) . i&^^^m^ v F14t^»* 
i'f^^ja^T-l 0% (RIWai^'i®JR^^-^;b^i:fc;^?>y 
F*T 9 0 % ) , S^tt*^ nm^Ki^^^f 7 0 % t V ^ 

'^nxh-ofz. m^z. i^~>vY\±mi. mmM'^-)VY 
[0 0 39] mm.m2 

y (lEfjMcO—Tlil 8 0 ura^ y'i3'~yrSM2 0 jjm, 
m^Sum) ^JFMf*. ^c7)M± (l^iyXh^^iP'-y^ 
RU::^'yXM±) t,z-( ^yyv-f < y^ HP) \,ZX 

I pm (^mm\.Ofj.m) ■ i pmm {m.-^±wjm\: 

^iiMM45(-aiIL^i^'XF (S.V'^O±c0 2ii) SrM 

fz {'}yV:^ym) , Mt'. ^'^x^^iSHi (tS^^^ 
yx-^-yco^aiftj^-/)^ Fii±SVlHP^'5 xgp± ) t<z 
^yi-yTv-f^ya^ (IP) \,zxm\ti-^y (i oo 

nm) • Kfti^-f* ( 1 6 0 nm) • K-fL-f-:J'>' ( 1 0 
Onm) ■ K^t^r-^* ( 1 6 0 nm) ■m.it^-9y (1 
0 0 nm) -mit^^M {8 0xi.m.) (nbmt'h^j:^^ 
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B ( 5 0 0 MH z ) . is^f^ns* hm^t^m^^^mm 
[0 04 0] mmms 

:^'yXi^±i,z-^^yru~r- ^' y^' ( I P ) tcT. IP 

mim im&±mm-immo. 1 urn) ■ ipmi^mm 
i.O;um) <n2m^wmLfzm. ^c^m±i,zj^-yi-y^' 

i^~ymmvxmm.mm.m.=^~}VYm i^^^-ym 

W&XfyA y^ ■ yA ynm±VV7.ynjf-y}:. n 
[0041] Mtc. f]y7.m.±mMl. (fs^«^^°^-y 

^— MlSifflR (MRill 0//m) ^^^.^^.jlBJttifi^s^ 
>y h i^-^l^ Htttg*^ 6 0 d B (50 

0 MH z ) . ^-^mmfi -y hm^:/3^^^^mmj^mx i 
0 % , mmtt^^mmiMmmx' 6 5%b^ i> m 

xh->fz. 

[0042] mmmA 

XiK±t;XM° y 9 I! y^' ( S P ) tCT . S PSfJ-fllS 
Sti(3 6nm) •SP^(2 7nm) -SPMtffiSfi 
( 3 7 nm) (TiSmt-i^^xlWMm&mm^ff v hSSr 

(IEIjB) coUiyXh^-^^ — y (lE-^m<^—7Rl 8 0m 
m, ^'<^-ymm20Mm. m^5um) SrftJSia. ^ 
soffi± (^'5/x^y^°3'-yg|5&t^';^77Xg|5±) tc^^y 

y^- ( I p ) I PMitm (m^-^mm-it 

*S]iiO. l//m) ■ I pan (^«M1. Ojum) ■ I P^-ft. 

(5-^ y|S2 OAtm. ^^yPalPBl 8 0Atm«tS^^^y\° 

W^:^ -y hmmii. y~}V Fetb*^'6 5 d B ( 5 0 0 M 

Hz), mv^^\m.f] V h'itmti^^^^^mmMmx- 1 o 



[0043] MS(^J5 

m^-it^jim im 'f'u ( p vb > 

TT^y^^y-^-^-zi-tteooo-cj <r,T)ua~}umm 

tmmmmxM m) mym^^y^y^j^ (Pd) 

HM«?S roPC-8 O^-v^'UXMVlj ^^Ft-^L^ 

'f9y—JVmMit=lO/A3/eAl/3 00, Pd 
rjn-f K2. 9fiS% ( PdC I3 Mff) ] . itfOMffiS 
SrXtyrj-^-tcT;^?^^^-!:^:^^^ • ^Mf*, 8 0 

'cx-mmmkLtz . ^cn^mm (mm 

roPC-7 0 OMj (2 5°C)4it:i 

mm) \±mm&^mLi-z. 

[0044] i c^m^ -5 ^ n°pt;« Lx , ms^ j5B^tn:is 

(If ) Sx.y^>':;''ffl*,VM7:r bki^Xb rpMER 

P-DF4 0SJ ^ yi~:f}~mm^iizxm^ ■ y^j 

■ ®3t im^w^^-y^x^mm) ■ imtx 
mT'-\t]yiyxhy^^—y{y-^ym2 0Mm. y-^ym 
mi 8 0//m, m^5jum) ^mm,Lfz. d:\^x. ^ico 
jtm^u^^i&c^^ 'yi-y^m ( 2 oss%JS^bm-i^/ 

i:Lfzi;k. vz^xYf^-^-yimm.LxM^mmm.i^ 
~)VYm {f^^-ym^trnfy-i ym ■ y^ yvm^iti^ 

mmi. {^%^w^^~ycr)mm&i^~)VYm±.Mfmu 
:ffyx^}L) {zmmmitnmizLxmwm^^m:^ 
yVMim^L. ®titt«^iSv— /L-K • T&mvmt -y 

W^:^ y httmi. V— ;UKttSg*>7 0 d B ( 5 0 0 MH 

z ) , i&mm:^ -y hm^^mmmmmmxi o%. 
mmm^'^nym&j^mx- 7o%ti^ftLtft<, l*^ 

fz) i^-jpvm^cT^Mm^&m-^Kfxh^ti. # 

HMi;, mm.w.y-/i-}^mtiS:mm^ -y 

s) {4. mmmix^mtLX\,^^. 
[0 04 5] mmme 

mmm 5 1 mmiz lx . ^'7x«±^cs^Itt«^a^gi^- 
}V]^mkM!&Lfzcoib. :^'yxm^mm±L im^w-^i? 
-y<7)mm.my->iv'm±Rv^'mn:^'yx.^±) (c. m 
mm2 1 mm^zLxmBm^mm:^ ■/ v-m^wmL. 

fz. zcr,mmmmmm'^~f^¥ ■ im^m^d y hw^ 
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li. ^—/kKttfgy&^e OdB (500MHz) . iS*^'h 

mmmmT i^%t\ ^-tti hm<. t^i-i, mm ( m a 
[0 0 4 6] mmmi 

mmm 5 1 mm^z lt , :^^xM±imm^mmw^- 

{±. iy-fl-r^mtl^e OdB (500MHz). j£#5'h 

TtJftS 6 5 % i: I ^-tfi i>^<. Lti^h mm ( M 

mmm 8 

i^-zPK • mgs^9mA >y hMfm. i^-)]^\^&.mt^6 0 
dB (5ooMHz) . T&mmA y hm^tfi^mm 

tii.t,<. Lfj-umm (m-mmitm) tmi^xmi- 
xh-^fz. ^i3. v—zPHttfiw^M^^ttti. m.tm 

1~3, 5~7 J: O^^-sTV-iJt. 

[0 04 7] m:mm9 

0 2 3 J i:m%i\L'^TM im ^=^)V^^^-fV 
(PVB) r#6000-Cj (or;l'3-;Kxy^- 

fiS ; mitm/p^ B/ji9y ~)vms.i\L= 50/100 
/1 8 5 0 ) „ zcnm^m^-wm^mmmTM m) m 

WfflrSrcF T9 SVj ( 1 2 a4 m ) :^£Offi 
±tM?P, Ig^LTISlSfeOTgii ( 1 0//m) i: L. 

5j«m. ^-^^ >'it'S2 O/xm. V^Pl 1 8 0 ;U m<50*g 

[0 048] ico^->'';2>^v^°:^'-yffMrHt^x.y^y^' 

M ( 2 oM:%is^us-i^/i. 7 5m.m.%iw^mm) 

y H-y^x h-mzxm i nfetfiigii^ i^* ( yy^ hm 
c^m 2 Mfeisiieii:? {4 10 urn) Lxmm&mm^i^ 



-;pHJi {}^9-ymfMfyA y^ ■ y-i ymw,iu 
:^ yxm±- ) ^zmmm 3 i: nm><z Lxm^mimmM,^ 

U;?:? -y b i^-fV K'ffitg*i 60dB (500MH 

z ) . i&mm^-y hm^:f}mmmmj&mTi 0%, 
fz) X. i^-fU¥&.m^Mm^&mmi^x ^ifxh-o 

fz, 

[0049] Jt«^Jl 

:ffyy^m.nzm^vttim (lE^m) (r>v'jy.vr%^~ 

&t>';?^5Xg|5±) tC-<:t>'Tl— 7"^ ( I P ) 

I pm\tm (iife#«eg{i:ftso. i/^m) • i pim 

JRJll . 0 m ) • IP Kf bli ( l|-feA;JKK (LtJBO . 1 u 

m) <7)3iiS:ffMt7'c. <%\-^x\ ^mm^^mmm.^ 
mm'ummmy-fi^ v^m (y^ ym20Mm. y^ym 

mt/^e OdB (500MHz) . }f tI'l4*^T5Tffi3miSj!i 

mx 7 5 % 1 1 ^i'tii.m < . mm t mixh -^tz 
i^mm^ts.^^+^^< tic^i^m'-ofz) xh ^ rzt\ iS 

[00 50 ] J:b«^J2 

75 7X1£±^CXy^°■y ^ U y^" ( S P ) tCT s peiL^t,ffii& 
(3 6nm) ■SP^(27nm) ■ SPmit&^ (3 
7 n m ) CO 3 Ji*-<i>=S: SSBHttjfi^i'hlST:? -y h Jl Sr JFM 

m^^mx 10%. mmm^^m^mmmmx s o % > v> 

Ttli^m^fj^-otzfjK i^—;U]^'\t-miP3 OdB ( 5 0 0 M 
H z ) ^^Uli&i^J 1 ^JrtKi^J 1 J; '9 f4-S.*HC® < . Wm 

im.m3 

y (lE^rj^iT)— Bll 8 O/iin, ^•^9 — ym^20um^ 

m^sum) ^mmk. ^^m± (iy=jxhJ-<^~y^ 

&v':^'yxm±) iz-^ ■^yy°v~=T y^- ( I p ) tcT 

I pwm {^^-mMAmm. i //m) • i Pi^i 

RSI. Oitm) ■ I VWm (M-fe^aK-ftftilO. Iju 

m) (7)3minmLfz. J^V-^T-, icO^Mfn^flM^SttJ 

ccjgSLi^^^xh ( s.t'^-^o±o3iB) mm. i^*L 

Pll SOAtmtOf&T^yN-^-y) ^mf&Lfz {Uyh^ 
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[ 0 0 5 1 ] sfc. mmm=^~f\^vmti±KM<^^m 

iz^ Xri-y 9 0 y/ ( S P ) (CT S PSIfbffifn ( 3 6 n 
m ) ■ S Pig ( 2 7 n m ) • S vmAYMMa ( 3 7 n m ) 

/l-Y-limt^e OdB (500MHz) . '^m^:^ -y h 

[00 52] itnm4 

:^'^xm±.iz^:^yy'i^—r- ^ hp) [zx i to 
( 4 yj^j^mmim) (nmmmm/&Mm ( 5 o o n 
m, mm^'^-fVYm) ^m^. '^i.z^crmi.^zmmm 
2 1 nmizLxmmmmm%t} -y i-s^ffML. mm 

^mij "/ hm&i^TS^^i^y^Mmx' 10%. m^m^ 

*n5dB (500MHz) tWsbX'&< . L>6^t?IiS 

mm^fz<nib. ^cm\<z7.9 ')-v^'m'm,zxw<.-x 

^^OEpglJy^°^— >- (^>fy1ilmm, 5^>'PBlPi7m 

h'ttfg^n 5dB (500MHz) ^:ffi<, ifi*^1.i^;«f 

■y btttg>^i"iS*^'l-*iaii*T-7 0 % (;^? 'y b*T'3 0 

>y btttg^cO t i50:;e/^'ffiV^3t*6P D P^£7)7^' >f X 
[00 53] 



Ui} -y vmmt. ^XY^z^^%^m-h o 
^mti vYm^ »M ? itT t- ^ ^ t i 0 . 
:f^tTWJl^l.^^^i:t^•c. mm. iwm.) ■h-±%< 

i^-;i-Kii±t; {^mm^^-t^) mm'&.mmm:^-y 
Ym^mm^^^-^. mmm'^-f)^Y^m^}-^L<\^± 

Ym^mM^-\txmm-t6m^^ mm^mmm^^-y y 

(4) mmvi^mm.m>—/YYmi±. ^^^-ym^s^m 

^ ( «*t^ -y ^-i^JiCO*! 

( 5 ) ^Hjffifi5s^i?|.^;i7 >y Ymit. mm^. mmf&. m 

I. i:^ 'yiya.W^';^-y^^-t^mWA>'-)V-Ym\t'f 



(51) Int. CI. 7 

G 0 2 B 5/26 
5/28 

G 0 9 F 9/00 



3 0 9 
3 13 



F I 

G 0 2 B 5/28 

G 0 9 F 9/00 

G 0 2 B 1/10 



T-73-K (##) 
5G4 3 5 



309A 
3 13 

Z 
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F^^-A(##) 2H042 AA09 AA15 AA26 

2H048 FAOl FA07 FA13 FA22 FA24 
GAOl GA04 GA07 GA09 GA19 
GA24 GA30 GA33 GA60 GA61 
2K009 BB02 BBll CC02 CC03 CC14 
DD03 DD04 DD07 DD12 DD15 
EEOO EE03 
4F100 AA09C AA17E AA20D AA21E 
ABOIB AB24D AB25D AB31D 
AGOOA AK03A AK03J AK24A 
AK24J ALOIA AROOA AROOC 
BA02A BA04 BA05 BA07 
BAIOC BAIOE BA26 DC16B 
DC16C DHOOA EGOOl EH66B 
EH66C EH661 EH662 EJ151 
EJ911 GB41 HBOOC JD08B 
JD08C JDIOD JDIOE JL02 
JL03 JM02B JM02C JNOIA 
JNOIB JNOIC JNOID JNOIE 
JN18D JN18E YYOOB YYOOC 
5E321 AA04 BB23 BB25 GG05 GHOl 
5G435 AAOO AAOl AA16 AA17 AA18 
GGll GG33 HH02 KK07 



